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1 . (Currently Amended) A trigger extraction system for obtaining an event trigger for an event 
occurring in a region of interes t while the region of interest is scanned by an ultiu ^ound imaging 
svstem, the ultrasound imaging system having image memory and a display, the image memory 
storing image data defining a series of ultrasound images of a region of interest- the display 
displaying the ultrasound images, the trigger extraction system comprising: 

a processor; 

a memory coupled to the processor; and 

a trigger extraction program stored in the memory for execution by the processor, the 
trigger extraction program comprising instructions for accessing ultrasound trigger data obtained 
from a trigger region, analyzing the trigger data for a trigger characteristic, and storing an event 
trigger based on the trigger characteristi c, the trigger data being recorded with an ultrasound 
beam defocused in an azimuth direction, the event t rigg er be ing used in connection with 
contro lling display o f the ul trasound im ages. 

2. (Currently Amended) The trigger extraction system of claim 1, where the trigger 
region imereeets- at least partially diff ers from the region of interest. 

3. (Currently Amended) The trigger extraction system of claim 1, wherein the trigger 
data comprises Doppler data with a phase component, and wherein the trigger extraction 
program further comprises instructions for high pass filtering the phase component based on the 
trigger characteristic. 

4. (Currently Amended) The trigger extraction system of claim 1 , where the instructions 
for analyzing the trigger data comprise instructions for averaging the trigger data over at least a 
portion of a depth ra nge . 

5. (Original) The trigger extraction system of claim 4, where the instructions for 
averaging the trigger data comprise instructions for averaging high pass filtered phase 
components of the trigger data. 
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j 6. (Original) The trigger extraction system of claim 4, wherein the instructions for 

analyzing the trigger data further comprise instructions for interpolating an additional event 
trigger. 

7. (Currently Amended) The trigger extraction system of claim 1, where the4f>sHwli*ws 

data and image data are record ed using ujtmsoiind. beams having different values for at least o ne- 
acoustic parameter. 

8. (Currently Amended) The trigger extraction system of claim ^r-wh€H : ©-4lie--SJig«al 
[ e*to$ffie4sI,A^^ the instructi ons for an a lyzing comprise ins tructio n s for detcnmm ng at least 

one of a signal maxima and signal minima. 

9. (Currently Amended) The trigger extraction system of claim &L wherein the 
instructions for analyzing comprise instructions for deteflfthriftg^wd^ 1 ten pg the 
trigger data, af*l^\*eK?«^^ 

eMt^hk^ra**-^ filter utilizi ng a cu t o ff frequency tha t is set based on the 

mjauer characteristic independent oflhejmage d ata . 

10. (Original) The trigger extraction system of claim 1, wherein the region of interest is a 
fetal heart. 

| 1L (Original) The trigger extraction system of claim 10 5 wherein the trigger region 

comprises fetal tissue. 

12. (Currently Amended) A machine readable medium storing instructions that cause an 
ultrasound imaging system that obtains images of a region of interest to perform a method, the 
ul trasound i maging sys tem having i mage n ienxorv_M 

im^ dau^ennlnq a series o f ultr asound images of a reg ion o f interest, the displa y d isplaying 
the ultrasound, imaue s. th e method comprising4J^e-stew-ef: 

\ accessing ultrasound trigger data obtained from a trigger region,,. the trig ger c ] ala beiniz 

re corded with an u ltras ound beam de focu sed in an.ariinuUi^recjioi^ 
analyzing the trigger data for a trigger characteristic; and 
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storing an event trigger based on the trigger characteristic .the event trigger being used in 
connection with controlling display of the ultrasound images. 

13. (Currently Amended) The machine readable medium of claim 12, wherein the trigger 
region tfrieyseete-a- at lea st parti ally differs from t he region of interest. 

14. (Currently Amended) The machine readable medium of claim 12 ? where the trigger 
data comprises Doppler data, and wherein the step of analyzing comprises the-step-of-high pass 
filtering the Doppler data utilizing a cutoff frequency that is set based on the trigger 
characteristic independent of the i ma ge data. 

15. (Original) The machine readable medium of claim 12, wheTein the step of analyzing 
comprises the step of averaging a high pass filtered component of the trigger data. 

16. (Currently Amended) The machine readable medium of claim 12, wherein the step-ef 
analvyifij*-^^^ trigg er data and image 
data are recorded usin g ul trasound bea ms having different values far at least one a coustic 
parameter. 

17. (Original) The machine readable medium of claim 12, where the step of analyzing 
comprises the step of determining a signal extreme from the trigger data. 

| 18. (Original) The machine readable medium of claim 12. wherein the step of analyzing 

comprises the steps of determining high pass filtered trigger data, and determining at least one of 
a signal maxima and signal minima of the high pass filtered trigger data. 

j 19. (Original) The machine readable medium of claim 12, wherein the region of interest 

is a fetal heart. 

| 20. (Original) The machine readable medium of claim 19, wherein the trigger region 

comprises fetal tissue. 

2 1 . (Currently Amended) An imaging system comprising: 

a processor; 

a memory coupled to the processor; 
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a trigger extraction program stored in the memory for execution by the processor, the 
trigger extraction program comprising instructions for accessing ultrasound trigger data from a 
trigger region, analyzing the trigger data for a trigger characteristic, and storing an event trigger 
based on the trigger characteristic , the trigger data being recorded with an ultrasound beam 
defocused in an azimuth direction : and 

an image display program stored in the memory for execution by the processor, the image 
display program comprising instructions for accessing the event trigger and for displaying at 
least one image in a sequence of images in synchronism with the event trigger. 

22. (Original) The imaging system of claim 21, wherein the sequence of images is a 
looping sequence of images. 

23. (OriginaL) The imaging system of claim 21, wherein the sequence of images is a 
sequences of fetal heart images. 

24. (Original) The imaging system of claim 23, wherein the trigger region comprises fetal 

tissue. 

25. (Original) The imaging system of claim 21. wherein the image display program 
comprises instructions for accessing a plurality of event triggers and for displaying a plurality of 
images in a sequence of images in synchronism with the event triggers. 

26. (Original) The imaging system of claim 21, wherein the at least one image is a three- 
dimensional image. 

27. (Original) The imaging system of claim 22, wherein the looping sequence of images 
is a looping sequence of three-dimensional images. 

28. (Original) The imaging system of claim 21, wherein the image display program 
further comprises instructions for displaying the at least one image with a delay relative to the 
event trigger. 

29. (Original) The imaging system of claim 21, wherein the sequence of images 
comprises a sequence of fetal heart images. 
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30. (Currently Amended) A method for obtaining an event trigger for an event occurring 
in a region of interest utilizing an ultrasound imaging sys ten u, the ultrasound ima^ng s\ stern 
having imaae memory an d a d isplay , the im auc me mory storing image d ata defining: a scries of 
ultrasound i mages of a r egion of interest, the disp lay di splayin g the u ltrasound i mages, the 
method comprising-the-st-eps-ef: 

accessing ultrasound trigger data from a trigger region* the trig ger data being recorded 
wi th a n ultrasou nd beam dsfoctised in an a z imuth direction: 

analyzing the trigger data for a trigger characteristic; and 

storing an event trigger based on the trigger characteristic, the eve nt trigger being used in 
connection with controlling display of the ult rasou nd im ag e s. 

31. (Currently Amended) The method of claim 30, where the trigger data comprises 
Doppler data, and wherein the step of analyzing comprises the step of high pass filtering the 
Doppler data, utiliz ing a cu t off frequency t hat is set based on the trigger characteristic 
independent of the im age data. 

32. (Currently Amended) The method of claim 30, wherein the step of analyzing 
comprises the step of averaging the trigger dat a in a d e pth ranae , 

33. (Original) The method of claim 30, wherein the step of analyzing comprises the step 
of averaging a high pass filtered component of the trigger data. 

| 34. (Original) The method of claim 30, wherein the step of analyzing comprises the step 

of interpolating an additional event trigger. 

| 35. (Original) The method of claim 30, where the step of analyzing comprises the step of 

determining a signal extreme from the trigger data. 

| 36. (Original) The method of claim 30, wherein the step of analyzing comprises the steps 

of determining high pass filtered trigger data, and determining at least one of a signal maxima 
and signal minima of the high pass filtered trigger data. 

37. (Original) The method of claim 30, wherein the region of interest is a fetal heart. 

38. (Original) The method of claim 37, wherein the trigger region comprises fetal tissue. 
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I 39. (Currently Amended) A method for displaying an image, the method comprising: 

accessing ultrasound trigger data from a trigger region, the trigger data be ing recorded 
with an ultr asound b ea m de focused in an a zimuth direct ion: 

analyzing the trigger data for a trigger characteristic; 

storing an event trigger based on the trigger characteristic: 

accessing the event trigger; and 

displaying at least one image in a sequence of images in synchronism with the event 

trigger. 

40. (Original) The method of claim 39, wherein the sequence of images is a looping 
sequence of images. 

4 1 . (Original) The method of claim 39, wherein the sequence of images is a sequences of 
fetal heart images. 

42. (Original) The method of claim 39, wherein the trigger region comprises fetal tissue. 

43. (Original) The method of claim 39, wherein the image step of accessing comprises 
the step of accessing a plurality of event triggers and wherein the step of displaying comprises 
the step of displaying a plurality of images in the sequence of images in synchronism with the 
event triggers. 

44. (Original) The method of claim 39, wherein the at least one image is a three- 
dimensional image. 

45. (Original) The method of claim 44, wherein the looping sequence of images is a 
looping sequence of three-dimensional images. 

46. (Original) The method of claim 39, wherein the step of displaying comprises the step 
of displaying the at least one image with a delay relative to the event trigger. 

47. (Currently Amended) An ultrasound imaging system comprising: 

an ultrasound probe for obtaining ultrasound trigger data from a trigger region 
intersecting a region of interest, the ultrasou nd imaging system ..haying Jnia8£JB^i?PlJBliJ 
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display, the image memo ry storing imaae data defining a series of ultraso und images of a region 
ofinterest. the display displaying the -ultrasound images; 

a processor; 

a memory coupled to the processor; 

a trigger extraction program stored in the memory for execution by the processor, the 
trigger extraction program comprising instructions for accessing the ultrasound trigger data, 
analyzing the trigger data for a trigger characteristic, and storing an event trigger based on the 
trigger characteristic , the trigger data being recorded with an ultrasound beam defocused in an 
azimuth direction ; 

an image display program stored in the memory for execution by the processor, the image 
display program comprising instructions for accessing the event trigger and for displaying at 
least one image in a sequence of images in synchronism with the event trigger; and 

a display for displaying the sequence of images. 

48. (Cancelled) 

49. (Cancelled) 

50. (Currently Amended) The ultrasound imaging system of claim wherein further 
comprising a the-beamformer that defocuses the ultrasound energy-beam in the azimuth direction 
and in an elevation direction. 

51. (Original) The ultrasound imaging system of claim 47, wherein the region of interest 
is a fetal heart. 

I 52. (Original) The ultrasound imaging system of claim 47, wherein the trigger region 

comprises fetal tissue. 

j 53. (Original) The ultrasound imaging system of claim 47, wherein the trigger data 

comprises Doppler trigger data comprising a phase component; and wherein the instructions for 
analyzing the trigger data comprise instructions for: 

! high pass filtering the phase component to obtain filtered data; 

averaging the filtered data to obtain averaged data; 
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determining a signal extreme of the averaged data to determine the event trigger. 

54. (Original) The ultrasound imaging system of claim 53, further comprising the step of 
interpolating to obtain the event trigger. 

55. (Original) The ultrasound imaging system of claim 47. wherein the instructions for 
analyzing the trigger data comprise instructions for determining a signal extreme from signal 
values determined by: 

s(t) = lm(mean(Rl(r 3 theta, t))), where Im() represents an imaginary part of mean(Rl(r. 
theta t)), Rl is an imaginary part of autocorrelation of lag one, r represents depth, theta 
represents a steering angle, and t represents time. 
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